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ABSTRACT 

Background 

The prevalence of carcinoma of prostate is increasing in Asian countries, especially in men consuming 
non-vegetarian diet and those who are obese. 

Materials and Methods 

About fifty patients aged between 48-89 years who had attended the Surgery department of Rajindra Hospital, 
Patiala, India and who were histopathologically positive for carcinoma of prostate, were chosen for the study and evaluated 
by using a questionnaire and estimating the prostate specific antigen and acid phosphatase levels. 

Results 

Of the 38% (19) vegetarians, carcinoma of prostate was seen in 8.0% (4) obese subjects. However, 62% (31) of 
the non-vegetarian subjects, 30% (15) were obese and had carcinoma of prostate. Mean+SD values of serum PSA were 
19.80+5.70 ng/ml and 65.40+38.80 ng/ml, in vegetarians and non-vegetarians, respectively. 

Conclusions 

The prevalence of prostate carcinoma was more in non-vegetarian obese subjects, compared to vegetarians. 
This data will be useful to the clinicians, to educate and create awareness in the general population about the dietary 
modifications and lifestyle management in men, so as to prevent the disease. 
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INTRODUCTION 

Background 

According to the American Cancer Society, prostate cancer accounts for about 27% of all incident cancer cases 
among men and is the second most common (noncutaneous) cancer among men (1). Prostate cancer incidence is increasing 
in India too, ranking fifth in incidence and fourth in mortality for men in Mumbai. Incidence of prostate carcinoma (PCa) 
in Chennai is 3.9 men per hundred thousand and 7.2 men per hundred thousand of population in Mumbai (2). 

Common risk factors of prostate cancer include positive family history (3), history of diabetes mellitus (4), height, 
weight and obesity (5), smoking habit, physical activity (6), body mass index (BMI) (7), and vasectomy (8). However, 
in India, there are limited studies on the actual role of these risk factors on PCa. 

Western lifestyle and diet are closely associated with PCa incidence and mortality, worldwide (9). Evaluation of 
diets in countries with low and high incidences of prostate cancer suggests that, one of the strongest dietary risk factors for 
the development of CaP is consumption of non vegetarian diet (10). A standard western diet is high in calories. 
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animal protein, refined carbohydrates, saturated fats and low in fresh fruits, vegetables, and whole grains, leading to lower 
intake of essential minerals and antioxidants, causing a six fold higher PCa prevalence in Western countries (11). 
A Western diet is not only linked with the obesity, but can also alter parameters like hormones, known to promote PCa 

(12) . It was also observed that, a vegetarian diet with regular physical activity helped to reduce the progression of PCa 

(13) . 

Obesity has become too common, affecting one-third of all adults in the United States and 13% of adults 
worldwide. Recent epidemiologic studies have found that, obesity is related to increased risk of prostate specific antigen 
levels (PSA) and prostate cancer mortality (14, 15). Obesity (BMI >30 mg/kg 2 and 35 mg/kg 2 ) is also associated with 
higher grade tumors and higher rates of disease recurrence, as compared to non obese men (16, 17). Further, the risk of 
dying from high grade PCa was 20% - 30% higher, for obese men with raised PSA levels (18). 

Higher levels of insulin, IGF-1 and lower levels of androgens and adiponectin in obese men increase the risk of 
PCa. Both obesity and weight gain in adulthood is linked with a higher risk of advanced prostate cancer and its recurrence 
(19). Obesity (at the time of diagnosis or treatment) was found to be associated with an increased risk of prostate 
cancer-specific mortality in many prospective studies. However, significant heterogeneity was observed between the 
studies, suggesting that obesity and prostate cancer relation vary with patient characteristics, treatment, factors such as 
timing of BMI measurement. Thus, a better understanding of the weight gain, obesity and PCa is needed (20). 

PSA, produced by prostate epithelial cells is an androgen regulated serine protease (21). From its discovery in 
1979 to clinical application in 1980s and 1990s, PSA has evolved into an invaluable tool for the detection, staging and 
monitoring of men diagnosed with PCa. Although, PSA is widely accepted as a PCa tumor marker, it is organ specific but 
not disease specific (22). Both the American Urologic Association and American Cancer Society recommend yearly assay 
of serum PSA levels in men > 50 years (23). 

Acid phosphatase (ACP) is present in many organs, with highest concentration in the prostate gland 
(1,000 times greater concentration), and its elevation in serum is a useful marker for PCa, usually in an advanced clinical 
stage (24). Acid phosphatase plays a prime role in the metabolism of the prostate, as its level increases in serum along with 
carcinomatous changes in the prostate. Its determination is a useful tool not only for the diagnosis of patients with PCa, 
but also for the parameter of therapeutic response to the treatment (25). The diagnostic usefulness of serum ACP levels is 
of little significance in early cases of PCa (26). Thus, many attempts have been made to improve the diagnostic value of 
serum acid phosphatase. 

The present study was carried out to assess the association of diet, obesity, serum levels of PSA and ACP in 
subjects with prostate carcinoma. 

MATERIALS AND METHODS 

The present study was conducted on 50 patients of prostatic carcinoma reporting to the department of Surgery, 
Rajindra Hospital, Patiala. After due permission from Research Ethical Committee of Government Medical College, 
Patiala, a written consent form was taken from each subject and a questionnaire was designed to collect the data. 
Inclusion criteria for study group included proven cases of prostate carcinoma by history, clinical and histopathological 
(FNAC) investigations. Patients below 40 yrs with acute and chronic prostatitis and cases of prostectomy were excluded 
from the study. 
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Five ml of venous blood was collected in a plain vacutainers, through venipuncture. The serum was stored in 
tubes at -20°C for analysis of PSA while total serum acid phosphatase (ACP) was analyzed immediately. Serum PSA 
levels were determined by enzyme linked immunoassay method (27). Total serum ACP levels were measured by kinetic 
method using naphthol phosphate (28) on semi-auto analyzer. The normal reference ranges for PSA was 0-4 ng/ml and 
ACP was 0-4 IU/L. 

STATISTICAL ANALYSIS 

The data was statistically described in terms of mean (+SD), frequencies (number of cases) and percentages when 
appropriate. Comparison of quantitative variables between the study groups was done using Student t test for independent 
samples if normally distributed. For comparing categorical data, Chi square test was performed. A probability value 
(p value) less than 0.05 was considered statistically significant. All statistical calculations were done using computer 
programs Microsoft Excel 2007 (Microsoft Corporation, NY, and USA) and SPSS (Statistical Package for the Social 
Science; SPSS Inc. Chicago, IL, USA) version 21. 

RESULTS 


Of the 38% (19) vegetarians, carcinoma of prostate was seen in 8% (4) obese subjects. However, 62% (31) of the 
non-vegetarian subjects, 30% (15) were obese and had carcinoma of prostate. Mean PSA levels were 19.80+5.70 ng/ml and 
65.40+38.80 ng/ml in vegetarians and non-vegetarians obese, respectively. The difference between the two means was 
highly significant (p< 0.05) 

■ Pea 


62 % ( 31 ) 



Obese Non obese 

Figure 1: Categorization of PCa Subjects - Obese & Non Obese 
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Figure 2: Categorization of PCa Subjects - Veg Obese, Veg Non-Obese, Non-Veg Obese, Non-Veg Non-Obese 
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Table 1: Categorization of PCa Subjects, Percentage (%), Mean Levels of PSA and ACP 


PCa Subjects 
Category 

No. of Subjects 

Percentage 

(%) 

(Mean±SD) 
PSA (ng/ml) 

(Mean±SD) 
ACP (IU/L) 

Veg obese 

4 

8% 

19.80+5.70 

5.40+1.04 

Veg non obese 

15 

30% 

11.30+7.20 

3.70+1.60 

Non veg obese 

15 

30% 

65.40+38.80 

11.30+7.09 

Non veg non obese 

16 

32% 

14.40+7.30 

4.60+1.90 


DISCUSSIONS 

Prostate cancer is the most commonly diagnosed malignancy in men and second leading cause of cancer deaths in 
Western countries (29). In India, there is lack of epidemiological data on the exact prevalence of this disease due to 
improper screening and under recorded incidence of PCa. PCa is difficult to treat, which makes its early detection a 
priority. Thus, there is an urgent need for appropriate diagnostic and prognostic markers to detect PCa and to differentiate 
it from other pathologies of prostate gland (30). The present study was undertaken to assess the relationship of diet, 
BMI and PSA and ACP levels in prostatic carcinoma. 

The mean + SD value of age for the study group was 69.18+7.90 yrs. According to body mass index, PCa subjects 
were divided into obese (BMI>30 kg/m 2) and non-obese (BMI<30 kg/m 2 ). The mean+SD value of BMI was 29.64+7.05 
kg/m 2 Mean + SD values of PSA and ACP levels were 29.25+32.31 ng/ml and 6.40+5.20 IU/L, respectively for the study 
group. 

In our study comprising of fifty PCa subjects, 38% (19) of subjects were vegetarians, out of which 8.0% (4) were 
obese and 30% (15) were non obese. Our study demonstrates a protective association of vegetarian diet, with risk of PCa 
compared with non-vegetarian subjects (62%). 

Similar results were shown by Iranian case-control study, in which subjects on a western dietary pattern had an 
elevated risk of PCa than those on a healthy diet (31). PCa and its association, with various vegetarian dietary patterns have 
rarely been discussed. Less intake of animal protein reduces serum insulin-like growth factor 1 (32), a known potent 
growth factor for prostate epithelium and prostate adenocarcinoma cells. A vegetarian diet, rich in antioxidants, 
contains less amount of C-reactive protein and is associated with reduced inflammation (33, 34, 35). In conclusion, 
the subjects on a vegetarian diet have a lower incidence of PCa, than those on a non-vegetarian diet. 

In the non-vegetarian subjects who comprised 62% (31) of our study, obesity was prevalent in 30% (15). 
Prostatic carcinoma was found in 32% (16) of non-vegetarian non obese subjects. 

Obesity is associated with increased risk of PCa death. Similar study evaluated that, obese men had higher-tumor 
grades, greater involvement of the prostate with cancer, and larger tumors than non obese men (36, 37). Many prospective 
studies reported identical positive associations between BMI, prostate cancer-specific mortality and biochemical recurrence 
(38). Obesity and weight gain may influence prostate cancer risk through various metabolic, hormonal, and inflammatory 
pathways and thus, obese men have higher insulin levels with increased the risk of prostate cancer progression (39). 
Obesity is also associated with altered levels of adipokines, responsible for tumor development (40). In addition, 
obese men have decreased levels of circulating testosterone, (41) which enhances the growth of poorly differentiated, 
aggressive prostate tumors (42). Thus, the relation of obesity and PCa is complex, and further research is needed to explore 
its biologic influence on various stages of prostate carcinogenesis. 
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The levels of serum PSA and ACP were found to be 19.80+5.70 ng/ml and 5.40+1.04 IU/L in vegetarian obese 
individuals and 65.40+38.80 ng/ml and 11.30+7.09 IU/L in non-vegetarian obese. Our observations revealed that PSA and 
ACP levels were significantly high in non-vegetarian obese cases than vegetarians (p< 0.05). Increased level of BMI is 
associated with higher PSA values when compared with normal weight patients and obese patients (BMIS35 kg/m 2 ) had 
higher risk of high grade PCa than patients with BMI < 25 kg/m 2 . Combined analysis revealed that obese patients had 
significantly higher rates of PSA recurrence than non obese patients. (43). Further, obese men tend to have a higher PSA 
nadir thus, higher BMI more is PSA nadir. This supports the idea that obesity is biologically associated with fast growing 
tumors and more aggressive PCa. (44). The incidence of the PCa is much lower in Asia, as compared to Western countries 
however, in the past few years the incidence rate has increased suddenly in most Asian nations faster than the Western 
world (45). A change in environmental factors, diet and the adoption of western lifestyle are contributing a lot to 
pathogenesis of PCa (46). 

CONCLUSIONS 

This study was carried out as a pilot study and will assist the clinicians to educate and create awareness in the 
general population about dietary and lifestyle modifications to prevent morbidity and mortality. 
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